Richmond et al, 1998). The high incidence of CVD risk in LEO could be a reflection of the general U.S. population (Go et al, 2013 ). In a cross-sectional study, Franke and colleagues (1998) examined CVD morbidity and mortality and traditional CVD risk factors among a cohort of retired police officers compared to the general U.S. population. LEO were found to have a high incidence of traditional CVD risk factors. However, when controlling for these traditional risk factors, Franke and coworkers found the law enforcement profession itself to have an odds ratio of 2.34 (95% CI = 1.5-3.6).
With a large body of evidence suggesting high CVD morbidity and mortality among LEO, identifying the underlying mechanism becomes the issue. As mentioned previously, a number of studies have found LEO to have elevations of traditional CVD risk factors (Williams et al, 1987; Franke et al, 1997; Richmond et al, 1998) . However, according to the Heart Disease and Stroke statistics from the American Heart Association (2013), a large number of the general population has these common CVD risk factors also. Thus, the increased CVD morbidity and mortality in LEO cannot be fully explained by traditional CVD risk factors. Furthermore, traditional risk factors also do not explain the association between CVD risk and duration of law-enforcement employment (Ramey et al, 2011) .
Recent studies have recognized CVD as an inflammatory disease, as several inflammatory biomarkers play a role in atherogenesis (Ridker, 2004; Koenig, 1999 have also been associated with CVD (Pai et al 2004 . Obesity, smoking, and physical activity have been linked to higher levels of inflammatory mediators (Ridker, 2004) .
Shiftwork refers to rotating, varied s work hours, or working at constant, unusual hours such as afternoon or night shifts. Varied scheduling can cause disruptions in circadian rhythm, fatigue, and sleep disturbances (Aschoff et al, 1975; Knutsson, 2003) . In addition, Blom's lab (2011) found short sleep duration (< 6 hours) and poor sleep quality to be associated with higher incidence of CVD and coronary heart disease (CHD). Studies suggest sleep deprivation causes increased stimulation of the autonomic nervous system and increased catecholamine levels which can lead to the production of inflammatory mediators (Mullington, 2009 ). Sleep deprivation has also been associated with elevated blood pressure, increasing the stress on the endothelial layer of blood vessels. The increased sheer stress on the endothelial layer of blood vessels can lead to the production of inflammatory mediators such as IL-6 and adhesion molecules (Mullington, 2009 ). Hoevenaar-Blom and colleauges (2011) found short sleep duration (< 6 hrs) and poor sleep quality to be associated with higher incidence of CVD and coronary heart disease (CHD). Clinical studies have shown sleep restriction to stimulate the gene expression and molecular signaling of the inflammatory pathway and increase systemic circulation of inflammatory biomarkers (Irwin et Shiftwork schedules are common among LEO, leaving officers susceptible to sleep disorders. Other studies have found associations between short sleep duration and poor sleep quality to be associated with health issues among LEO, but levels of inflammatory biomarkers were not measured in these studies (Yoo et al, 2013; Violanti et al, 2009 ). Franke's study (2010) attempted to link elevated inflammatory mediators and stress in a cohort of LEO. They found inflammatory mediators to be elevated in LEO compared to the general population. However, work-related stress was not strongly associated with elevated levels of inflammatory mediators.
Interestingly, 77% of LEO reported working shiftwork or irregular work hours compared to 27% in the general population, but sleep health was not assessed in this study (Franke et al, 2010 ).
The findings from Franke and coworkers (2010) suggest a need for a study examining the relationship between shiftwork, inflammatory mediators, and LEO. The purpose of the current study is to compare levels of inflammation between LEO with good, borderline, and poor sleep hygiene. It is also of interest if poor sleep hygiene is associated with shiftwork disorder. It is hypothesized that after controlling for all confounding variables, LEO with poor sleep hygiene will have elevated systemic inflammation when compared with LEO with good sleep hygiene will exist . Furthermore, we want to see if there is a significant difference in traditional CVD risk factors in officers with good and bad sleep hygiene.
CHAPTER TWO: REVIEW OF LITERATURE Prevalence of CVD in Law Enforcement Officers
Law enforcement officers (LEO) are a unique population at risk for CVD. Calvert and colleagues (1999) examined the relationship between occupation and mortality from ischemic heart disease in 16 to 60 year old males. Calvert and colleagues (1999) used the National Occupational Mortality Surveillance system to conduct proportional mortality ratios as a means to examine the relationship between occupation and ischemic heart disease mortality. LEO were among the highest proportional mortality ratios with sheriffs at 1.26 (95% CI = 1.11-1.43), correctional officers at 1.21 (95% CI = 1.07-1.36), and 1.14 (95% CI = 1.06-1.21) for police and detectives. A study conducted by Dubrow and colleagues (1988) also supports the notion that police officers are more at risk for mortality from CVD. In this study, Dubrow's lab examined death certificates from 1968 to 1978 in Rhode Island and Utah. Mortality of ischemic heart disease was divided into two sub-categories: acute myocardial infarction and other ischemic heart disease. LEO risk for mortality from an acute myocardial infarction was significantly elevated in both Rhode Island and Utah (P<0.05). Risk of other ischemic heart disease in both Rhode Island and Utah was also significantly elevated for LEO (P< 0.05). Sardinas and coworkers (1986) conducted another study which supports the higher relationship of CVD and LEO. In this study, Sardinas and colleagues used death certificate data from 1960-1978 to calculate mortality odds ratios in firemen and police officers from ischemic heart disease.
Police officers were found to have ischemic heart disease prevalance higher than their firefighting counterparts.
Other studies suggest LEO have a similar mortality rate as the general U.S. public. In one study, Feuer and colleagues (1986) constructed proportionate mortality ratios for LEO and firefighters in New Jersey. Neither LEO nor firefighters differed significantly from the New Jersey population. However, working police were found to have a significantly higher proportional mortality rate from heart disease, whereas retired police were not. The findings by Feuer's lab were supported by Demers and colleagues (1992) in a study comparing the mortality ratios in firefighters and police officers. LEO were found to have a standardized mortality ratio of 0.87 (95% CI = 0.81-0.93) when compared to the U.S. white male population from all-causes and a standardized mortality ratio of 0.85 (95% CI = 0.75-0.96) from heart disease (Feuer et al, 1992) . Vena et al (1986) also found LEO to have a similar CVD mortality risk compared to the general U.S. population. However, risk of mortality from CVD tended to increase with increased number of years employed.
Mortality may not tell the whole story when it comes to CVD prevalence in LEO.
Mortality from CVD is decreasing in the United States, and assessing CVD prevalence by using a mortality ratio method may underestimate the relationship of CVD prevalence in LEO. CVD morbidity has been used as a method of examining CVD incidence in LEO. In the Normative Aging Study, a longitudinal study starting in 1963, Sparrow et al (1983) followed both LEO and non-LEO for a period of 10 years. Both groups were CVD free at the beginning of the study.
Sparrow and colleagues found police to have a coronary heart disease risk ratio of 1.40 (95% CI = 0.7-2.4), but this number was not statistically significant from the non-LEO group -even after being adjusted for additional factors such as age, cholesterol, smoking, and blood pressure still no significant differences were found. On the contrary, Franke and colleagues (1998) reported higher CVD morbidity in LEO than in the general population. In this study, Franke's used selfreport methods with a cohort of 232 retired LEO (age ≥ 55) and a sample of the general population of Iowa (n = 817) to compare incidence of CVD and traditional risk factors of CVD.
LEO were found to have a higher CVD morbidity compared to the general population (P < 0.001). Ramey and colleagues (2009) provided further evidence for high CVD morbidity in LEO.
In this study, Ramey and colleagues assessed CVD risk in a sample of retired officers from the A primary issue in studying CVD morbidity and mortality in LEO is a phenomenon known as the "Healthy Worker Effect." The "Healthy Worker Effect" is a concept in which employees who are too unhealthy to work would not contribute to the data. This would allow only healthier employees to be studied. For example, if a large number of LEO are forced to change profession or retire at an early age due to increased CVD risk, those employees would not be included in studies examining the health of LEO. Healthy, often younger employees who have not developed any serious health complications are more likely to be surveyed. Surveying a large cohort of healthier employees could skew the results of these studies, diminishing the true morbidity and mortality ratio of CVD in LEO (Franke et al, 2002) . Despite the prevalence of traditional CVD risk factors in LEO, these factors may not fully explain the relationship between CVD and LEO. Franke and colleagues (1998) attempted to answer this question in a study examining CVD morbidity and mortality and traditional CVD risk factors in retired LEO compared to the general population in Iowa. As mentioned previously, LEO in this study were found to have a higher CVD morbidity compared to the general population. Franke's lab found the LEO to have a high incidence of traditional CVD risk factors such as hypercholesterolemia (OR = 2.37; 95% CI = 1.7-3.3); diabetes (OR = 2.22; 95% CI = 1.4-3.6), hypertension (OR = 1.79; 95% CI = 1.3-2.5), tobacco use (OR = 1.67; 95% CI = 1.07-2.6), and age (OR = 1.06; 95% CI = 1.03-1.08). However, when controlling for these traditional risk factors, Franke and colleagues found the law enforcement profession to have an odds ratio of 2.34 (95% CI = 1.5-3.6). This study supports the notion that there is some sort of "unconventional" mechanism contributing to CVD in LEO.
Stress is a non-traditional risk factor which may be a contributor to CVD. The lawenforcement profession has been subjectively viewed as a high-stress occupation. Franke's study (2002) tried to provide insight into the relationship between stress and CVD in the lawenforcement profession. In this study, Franke and coworkers surveyed CVD risk by using the Behavioral Risk Factor Surveillance System (BRFSS) and also perceived job stress using the Perceived Stress Scale (PSS) in a cohort of Iowa police officers compared with the general population. A sample of 2818 LEO responded to the survey along with 1791 subjects in the general population. Interestingly, this study found no significant difference between the general population and LEO in overall CVD prevalence. This lack of a significant difference in CVD was attributed to the previously mentioned "Healthy Worker Effect." However, when evaluating LEO alone, the profession was associated with elevated levels of perceived stress (P < 0.05). Perceived stress was affected by duration of time in profession (P = 0.004) independent of age. A similar study conducted by Ramey and coworkers (2009) found the law enforcement profession to be an independent CVD risk factor. In this study, Ramey et al surveyed retired LEO and a sample of the general population using the BRFSS. LEO retirees were found to be 70% more likely to develop CVD than the general population cohort. The LEO in this study had an increased prevalence of conventional risk factors such as hypertension, cholesterol, physical inactivity, diabetes, and hypercholesterolemia. However, when controlling for these risk factors the law enforcement profession itself had an odds ratio of 1.70 (95% CI = 1.03-2.79). Perceived levels of stress were not measured in this study, but based on similar literature Ramey and colleagues believed job-related stress was a likely cause for such a high odds ratio of CVD in the law enforcement profession (Ramey et al, 2009 ).
The evidence associating stress and CVD in LEO is inconclusive. Franke's lab attempted to answer this question in a study conducted in 2010. Franke and co-workers measured traditional CVD risk factors, inflammatory mediators, and stress measures including perceived stress, job strain, vital exhaustion and effort reward imbalance in a sample of 466 LEO compared with 171 participants from the general population. LEO and the general population did not differ significantly in CVD from traditional risk factors, nor was there a difference in 10-year CVD risk from the Framingham Risk Score. LEO did show significantly increased levels of inflammatory mediators compared to the general population. However, this increase in inflammatory mediators could not be attributed to stress. The control group actually showed significantly higher levels of perceived stress, job strain, and vital exhaustion compared to the LEO in this study (P < 0.05). LEO did show increased stress from effort-reward imbalance.
Franke and colleagues concluded stress was not the mechanism contributing to CVD in LEO in this study, as many professions other than law enforcement also have stressors.
As mentioned previously, there is much evidence to support a correlation between the law enforcement profession and CVD. Conventional risk factors such as obesity, hypercholesterolemia, hyperinsulinemia, physical inactivity, and hypertension have been blamed for this (Williams et al, 1987; Franke et al, 1997; Richmond et al, 1998 , Pollack, 1978 .
However, law enforcement as a profession has been associated as a risk factor after controlling for traditional risk factors (Franke et al, 1998) IL-6 is another interleukin found to be associated with CVD risk. IL-1β and TNF-α can stimulate the production of IL-6 from endothelial cells and smooth muscle cells of the vascular wall. IL-6 is also a stimulant for CRP production (Hansson, 2001) . A study by Ridker and colleagues (2000) found an association between CVD and IL-6. Blood samples were collected from 202 apparently healthy male subjects (ages 40-84) at baseline and following a CVD event.
The subjects were paired with control subjects showing no CVD. Quartiles of higher and lower elevations of IL-6 were compared at baseline. Subjects in the highest quartile had a 2.3 times greater risk for CVD; evidence supporting IL-6 as a possible indicator for CVD . Obesity, smoking, and physical inactivity have been attributed to higher levels of inflammatory mediators, particularly CRP (Ridker, 2004) . Along with the aforementioned potential causes of inflammation, sleep health has been suggested to profoundly impact on many aspects of health, including increased systemic inflammation. This last point brings the need to further elaborate the relationship between sleep and inflammation.
Sleep, Health, and Inflammation
Sleep is well-established as one of the most crucial life-processes. Sleep plays a critical role in brain health and cellular repair. "Restorative sleep" is a term that health professionals attribute to sleep of adequate duration and quality to allow these important processes to take place. Individuals lacking restorative sleep show functional declines in processes such as memory and cognition. Lack of "restorative sleep" is associated with many negative pathophysiological health consequences including hypertension, obesity, diabetes mellitus, dyslipidemia, CVD and overall mortality risk. It is interesting to note the integrative nature of biological processes, as hypertension, obesity, dyslipidemia and diabetes mellitus are all wellestablished risk factors for CVD and are found on individuals with chronic sleep issues. In additional to traditional CVD risk factors, sleep deprivation also decreases immunity, and immune function is a mechanism of interest specific to this study (Aldabal et al, 2011) .
One study demonstrated the acute sleep-restriction can lead to increased systemic inflammation. In 2009, van Leeuwen and colleagues demonstrated this in 19 male subjects with healthy, regular sleep habits. In this study, the participants were divided into two groups: a control group sleeping for eight hours each night and an experimental group in which sleep was restricted. The control group kept sleeping for eight hours per night throughout the duration of the study, and the experimental group slept for eight hours for the first two nights followed by five nights in which they were restricted to four hours of sleep and again with two nights of eight-hour recovery sleep. Heart rate, CRP, IL-6, IL-β, and IL-17 were all significantly increased in the sleep-restricted subjects (van Leeuwen et al, 2009). 
Inflammatory mediators in response to shiftwork
The previous section highlighted studies that suggest poor sleep quality and duration may impact systemic inflammation. Less understood is the relationship between working shiftwork schedules and inflammation. Shiftwork refers to rotating, varied schedule work hours, or working at constant, unusual hours such as afternoon or night shifts. For example, an employee with a shiftwork schedule may work four work days, followed by four work nights, three rest days, two work nights, three rest days, four work nights and etc. This varied scheduling can cause disruptions in circadian rhythm, fatigue, and sleep disturbances (Aschoff et al, 1975; Knutsson, 2003) . Furthermore, shiftwork schedules are common among LEO.
There is some evidence to support shiftwork to show increased risk of CVD, as well as increased levels of inflammatory mediators. 
CHAPTER THREE: METHODOLOGY
The objectives of the present study are to (1) determine the association between sleep hygiene and biomarkers for atherogenesis (specifically inflammatory mediators) in a cohort of law enforcement officers and (2) to determine the extent to which sleep hygiene and inflammatory mediators are associated with shift work disorder in law enforcement officers.
The primary measures of the present study are sleep hygiene, shiftwork, and inflammatory mediators. However, a number of confounding variables can significantly affect the variables of interest such as personal or work-related stress, depression, social support, and common CVD risk factors such as smoking, obesity, and high blood-pressure. Therefore, the aforementioned confounding variables must also be addressed by the present study to control for these factors.
Participants
Participants in the LEO group are volunteers from the Iowa Department of Public Safety, already undergoing an annual medical examination at Iowa State University. The sample included 133 officers with a mean age of 41.2±8.4 years old. The sample was 95% male.
Exclusion criteria include using large doses of anti-inflammatory medication or glucocorticoids, or a history of auto-immune disease (Franke et al, 2010) .
Data Collection Procedures

CVD Risk Assessment
All subjects were evaluated for conventional risk factors of CVD including age, gender, obesity, total cholesterol (TC), low-density lipoprotein (LDL), high-density lipoprotein (HDL), blood triglycerides, diabetes or pre-diabetes, and smoking status. The measurement of risk factors were used to determine 10-year risk for CVD via the Framingham Risk Score (Wilson et al, 1998) . Obesity was inferred using the body mass index (BMI). BMI was calculated from height and weight obtained at the time of the health examination. Approximately 30 ml of blood was drawn via venipuncture from each subject. Half of the blood draw (15 ml) was used to determine blood levels of TC, LDL, HDL, triglycerides, and diabetes risk from blood glucose levels. Metabolic Syndrome markers were determined from BMI ≥ 30, triglycerides ≥150, HDL<40, blood glucose ≥100, and systolic blood pressure ≥ 130 mmHg or diastolic blood pressure ≥ 85 (Grundy et al, 2005 ; WHO: 1999). The remaining 15 ml of blood was utilized for analysis of inflammatory mediators in the blood. Physical activity was measured via the International Physical Activity Questionnaire (IPAQ) short format (Craig et al, 2003) . The IPAQ consists of a few short questions regarding time spent performing vigorous, moderate, and light physical activity. The IPAQ short format has been validated with pooled r value of .76.
Physiological Measures
Blood samples were obtained from the officers agreeing to participate in this study. Inflammatory mediators were evaluated by analyzing a sample of blood obtained from each subject at the health examination. The sample was allowed to clot and then the serum was extracted and frozen at -80° C. Measurement of circulating inflammatory cytokines was conducted using a MILLIPLEX MAP human cytokine and chemokine multiplex assay (Millipore). Briefly, plates were washed and 25ul's of standards, controls and samples in duplicate were added to appropriate wells. Magnetic beads were added to all wells and plates were sealed and allowed to incubate on a plate shaker overnight at 4° C. After incubation, plates were gently washed two times and 25ul's of detection antibodies were added to all wells. The plate was sealed and incubated on a plate shaker for one hour at room temperature.
After incubation 25ul's of Streptavidin-Phycoerythrin was added to all wells and incubated on a plate shaker for 30 minutes at room temperature. The plate was washed three times and 150ul of sheath fluid was added to all wells. Samples were read on a Bio-plex system (Biorad). Sample readings were compared to standards to give final concentrations. In addition to blood sampling, blood pressure was assessed via auscultation after five minutes of quiet, seated rest. Two measures of blood pressure were taken 5 minutes apart and then averaged (Franke et al, 2010; Ramey et al 2011). Subjects also were measured for height (cm) and weight (kg).
Sleep Hygiene
Sleep hygiene was determined using the Pittsburg Sleep Quality Index Questionnaire (PSQI). The PSQI is a user-friendly tool with high validity to assess sleep quality and disorders (Buysse et al, 1988) . The PSQI consists of a series of questions related to sleeping habits of the previous month. The PSQI utilizes survey questions with inquiry about the subjects' overall duration of sleep, difficulties of sleep, and signs of sleep apnea. Subjects received an overall sleep quality score upon completion of the PSQI. Individual questions of the PSQI are scored from "0" (better) to "3" (worse). An overall PSQI scored was totaled from all sections with the minimum score being "0" (better) and the maximum score being "21" (worst). A PSQI score of 5 or less is interpreted as reflecting good sleep quality, while a score of 6 or more is associated with poor sleep quality. The PSQI has an alpha score of .83 in terms of validity. Subjects completed the questionnaire at the time of the health evaluation.
Shift Work
Shift work disorder was assessed using the Shiftwork Disorder Screening Questionnaire (Barger et al, 2012) . The Shiftwork Disorder Screening Questionnaire consists of 4 item questions relating to daytime sleepiness, impaired well-being, insomnia complaints and the recurrence of sleepiness following non-work days. The questions were validated against a medical diagnosis of shift work disorder and have a sensitivity of .74 and a specificity of .82 for correctly identifying subjects with shift work disorder.
Work-related stressors
Work-related stressors were determined using the Operational and Organizational 
Personal stress
Personal stress was assessed using the Perceived Stress Scale (Cohen et al, 1983 ). This survey consists of 10 questions related to how a person responds to unpredictable or uncontrollable events in their lives. In other words, the scale measures the degree to which a personal perceives a situation as stressful, but not the cause of that stress. The Perceived Stress Scale has a reliability of .75.
Depression
Depression was assessed using the CES-D scale (Radloff, 1977) . The CES-D scale is a short questionnaire widely used in epidemiologic research of depression on the general population. The questionnaire consists of 20 questions relating to depressive symptomology.
The CES-D scale has high internal consistency with both the general population (α = .85) and for clinical populations (α = .90).
Social Support
Social support was assessed using the Social Provisions Scale (Cutrona and Russell, 1987) . Social supports need to be assessed in the present study since it may strongly affect sleep hygiene. The social provision scale assesses the presence or absence of support from friends, family members, co-workers, community members and etc. in regards to attachment, social integration, guidance, alliance, and reassurance of worth. The scale consists of 24 itemquestions. The social provisions scale has been found to be very reliable (α = .85).
Statistical Analysis
The subjects were divided into three groups based on their PSQI score: group 1 contained officers with a PSQI score of 3 or less indicating "good" sleep quality (GOOD; n = 40), group 2 contained "borderline" sleepers with a PSQI total score of 4 or 5 (BRDL; n = 42), and group 3 contained officers with a PSQI score of 6 or more, reflecting poor sleep quality (POOR; n = 51). ANOVA tests were conducted to determine statistically significant differences between groups across all variables of interest. Post hoc multiple comparison Tukey tests were conducted to locate statistically significant differences between the individual groups for each variable (P < 0.05). All data are reported as mean + sd.
CHAPTER FOUR: RESULTS
General Subject Information
General subject information is summarized in Table 1 . No significant differences existed between the three groups in general demographics, age, BMI, duration as a LEO, or duration working the current shift schedule. 
Sleep Hygiene
POOR was significantly worse in PSQI scores for sleep duration, sleep disturbance, sleep latency, sleep day dysfunction, sleep efficiency, overall sleep quality, and needing medication to sleep than GOOD (P < 0.05 for all measures). POOR was significantly different (P < 0.05) from BRDL in all categories except sleep day dysfunction. POOR also differed significantly from GOOD and BRDR in shiftwork disorder prevalence and days per month in which they did not get enough sleep (P < 0.05). Sleep measures are summarized on Table 2 . 2.4 ± 0. 
CVD Risk
No significant differences existed between any of the groups on all traditional CVD risk factors including age, BMI, total cholesterol, LDL and HDL cholesterol, triglycerides, glucose, or systolic and diastolic blood pressure. No significant differences were found in Framingham 10-year CVD risk or metabolic syndrome risk between the three groups. No significant differences were found in meeting the minimum weekly physical activity requirements among groups. CVD risk results are summarized in Table 3 . 
Inflammatory Biomarkers
The results of the inflammatory biomarker analysis are summarized in Table 4 . No significant differences existed between the groups in any of the inflammatory biomarkers analyzed 
Mental Health
POOR had significantly worse depressive symptomology compared to GOOD (p < 0.05).
POOR was also significantly worse on mental stress, operational and organizational police stress compared to GOOD (p < 0.05)BRDL was significantly worse than GOOD only in organizational police stress. In terms of health related quality of life, there was a graded increase in the number of "not enough sleep days" across the three groups (p<0.05) and a trend (P=0.072) for group differences in the number of healthy and unhealthy days. Mental health measures are summarized in Table 5 . One finding worth noting is the relationship with sleep and mental health. The POOR reported significantly higher depression and stress levels than did the GOOD or BRDL groups.
Other studies have also found poor sleep hygiene to be associated with mental health issues.
As previously mentioned, the study by Rajaratnam Self-reporting is also limiting in this study. All measures of sleep, mental health, physical activity, tobacco, and alcohol usage utilized self-reporting surveys. Self-reporting is inherently at risk for over and under reporting all conditions. One should be careful not to overgeneralize from self-reporting. Studies with larger sample sizes can reduce the error of self-reporting, but no study can eliminate self-reporting errors.
Finally, the results of this study found no significant difference in CVD risk for GOOD, BRDL, or POOR. Another limitation to address is the lack of a civilian or non-LEO control group.
The results of this study show no significant difference in CVD risk among LEO regardless of sleep hygiene. However, this does not address the issue that the entirety of our officer sample could have elevated CVD risk when compared to an otherwise similar civilian control. However, this study reported the relative risk of poor sleeping compared to other officers without sleep issues which gives us a measure of comparison for normalized risk. Regrettably, this study did not have a civilian sample to utilize in the analysis. In the future, the sample in this study could be compared to a non-LEO control group to determine differences in sleep, inflammation, and CVD risk to further investigate this relationship. Studies have found increased CVD risk in the law enforcement population when compared to civilians, but measures of sleep and inflammation were not taken into account (Calvert et shiftwork disorder may still be at higher relative risk for CVD and other health ailments independently of tradition CVD risk factors. Thus it is possible that while CVD risk is increased in LEO it may be from a different pathway than inflammation.
In conclusion, there was a clear discrepancy between healthy sleeping and non-healthy sleeping LEO which was attributed to shiftwork disorder. LEO with poor sleep hygiene also reported higher incidence of depression and stress than their good-sleeping counterparts. No significant differences exist between groups in inflammatory biomarkers, suggesting that a different biological mechanism may be playing a role in the increased CVD risk associated with the law enforcement profession. Inflammation and sleep studies have been inconclusive, and further research in the area needs to be done to further investigate the mechanism of CVD prevalence in the law enforcement profession, and, ultimately improve the health outcome of our emergency responders and shiftworking professionals alike.
